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117. Proposed by G. B. M. ZEEE, A. M., Ph. D., Professor ol Chemistry and Physics. The Temple College, 
Philadelphia, Pa. 

A straight line is drawn at random parallel to the base of a given triangle. Three 
random points are then taken, one on each side of the random line and one anywhere in 
the triangle. Find the average area of the triangle formed by the three random points. 

Solution by the PROPOSES. 

Let ABO be the given triangle, JOT the random line parallel to the base 
BO. Take P above, Q below JOT, and B anywhere. 
Through P, Q, B draw HI, ST, EL parallel, respect- 
ively, to Mlf. Let BG=2a, BB=DG=a, AD=h, 
lADC=iS, AI!=--u, AF=v, AG=w, HP=x, GB=z, 
FQ=y, AO=r. 

_. „.,. au , -,-r aw , _,_. av , 
Then ^I=-^-=a;', GL=^=z , FT=^-^y', 

G J=y -(£-*><«-">=<. 

* v—u 

Area PQB=%(t— z)(v— u)smft—A, t>z; area 
PQB=%(z— f)(v— w)sin/9=A,, t<z. The limits of r are and h; of v, r and h; 
of «, and r; of w, u and v ; of x, —x' and x' ; of y, —y' and y' ; of z, —2' and t, 
and £ and 0'. 
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= 1 *^\ r aAsin/9= 1 y^ (area of triangle). 

118. Proposed by F. P. MATZ, Sc. D., Ph. D., Professor of Mathematics and Astronomy in Defiance College, 
Defiance, Ohio. 

Find the mean distance between two points taken at random in an equilateral 
triangle. 

I. Solution by L. C. WALKEB. A. M., Graduate Student. Leland Stanford University. Cal. 

Let ABC be any plane triangle whose sides opposite the angles A, B, C 
are respectively a, I, c. Let M be the required mean distance, and Jlf, be the 
mean distance between the two points when one of the 
points is confined to one of the sides of the triangle, 
as AC. Let Pbe any point in the side AC, and let 
Q be any point in the surface of the triangle whose 
area=A. Draw BE parallel to AG, and draw PF, 
PB, and PQG. Put BD=u, AP=x, PQ=y, PF=z, 
PG=v, £BPG=(j>, and IFPCot iGPC=0. Then 

_csinAsin(^+C) csinJ.sin(0— A") 

~ sin0sin(0+<7) ' ~ sin^sin(0— A) ' 
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